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Abstract

Background: The aim of this study was to compare emergency physician discharge decisions for syncope patients in the
emergency department (ED) with two established risk stratification tools: the Osservatorio Epidemiologico sulla Sincope
nel Lazio (OESIL) score and the San Francisco Syncope Rule (SFSR).

Methods: We retrospectively reviewed medical records of adult patients presenting to a university hospital ED with syn-
cope from 2013 to 2017. High-risk classification was defined as an OESIL score >2 or at least one positive SFSR criterion.
Physician decisions were categorized as high-risk if the patient was hospitalized. Patients were classified as having reflex,
cardiac, or orthostatic hypotension syncope. The discharge decisions made by physicians were compared with OESIL and
SFSR scores. Sensitivity, specificity, and predictive values for 1-year mortality were calculated.

Results: Among 457 patients included (median age 36, 95% reflex syncope), 411 (89.9%) were discharged from the ED.
Based on risk scores, 114 (OESIL) and 139 (SFSR) patients were categorized as high risk. Concordance between physician
decisions and risk scores was low (Kappa = 0.09 for OESIL, 0.12 for SFSR). The OESIL score demonstrated the highest
sensitivity (77.8%) for predicting 1-year mortality, while the physician’s decision showed the highest specificity (91%).

Conclusions: While physician decisions showed higher specificity, OESIL scores were more sensitive in identifying high-
risk patients. In young, low-risk populations, reliance on clinical judgment may be reasonable, but a combined use of

scoring tools and physician assessment could improve patient safety.
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INTRODUCTION

Syncope is defined as a transient loss of consciousness
due to temporary cerebral hypoperfusion, followed by
spontaneous and complete recovery (1). According to
the European Society of Cardiology (ESC), syncope is
classified into three categories: reflex (neurally mediat-
ed), orthostatic hypotension, and cardiac syncope (2).
Patients presenting with syncope account for approx-
imately 1-6% of all emergency department (ED) visits
(3). Hospital admission rates for patients complaining of
syncope range from 12% to 83%, with the rate quite var-
iable throughout the world (4). The etiology of syncope
can be benign or life-threatening; therefore, recognizing
patients with a life-threatening state is important (1, 5).
Despite the availability of validated risk stratification
tools, many clinicians rely primarily on their clinical

judgment when making disposition decisions (4).

Whether based on clinical judgment or risk scoring, ED
clinicians aim to admit high-risk patients and discharge
those at low risk. In this context, using an objective and
short risk stratification tool in the ED is important, but
only a small number of prognostic scores have been
developed for syncope. The Osservatorio Epidemiolog-
ico sulla Sincope nel Lazio (OESIL) risk score is mainly
used for emergency patients in Europe (6, 7). Mortality
increases significantly as this score increases. The OESIL
score has proven useful in the short-term risk stratifi-
cation of patients with syncope (4). The San Francisco
Syncope Rule (SFSR) is used to identify patients who
are at low risk for a 7-day serious outcome (8). Patients
with one of the five risks are at high risk for a serious

outcome (3).

Although these tools have shown varying degrees of
sensitivity and specificity, their routine use in clinical
practice remains limited. Previous studies have shown
discrepancies between risk scores and physician de-
cisions. The aim of this study is to determine whether
physician decisions and two established risk scores can
identify high-risk syncope patients, and to establish the
level of agreement between them. This study aims to
determine the level of agreement between physician de-
cisions and two established risk scores and to evaluate
how accurately these tools identify patients at high and

low risk of 1-year mortality.

MATERIALS AND METHODS

Study Design and Population

This retrospective observational study was conducted
at Gazi University Hospital, a tertiary care center with
an annual ED census of approximately 55,000 patients.
The study protocol received ethical approval from the
Gazi University Local Ethics Committee on July 26, 2019
(Reference: 227/2019).

Patients aged =18 years were extracted from the insti-
tution’s electronic health record (EHR) using the chief
complaint of “syncope” (ICD-10 code R55 — syncope
and collapse) between January 2013 and December
2017. Following a detailed file review, only those meet-
ing the ESC criteria for syncope were included (9). Ex-
clusion criteria were alternate causes of transient loss of
consciousness, including seizure, stroke, hypoglycemia,

post-traumatic amnesia, and psychiatric diagnoses.

Data Collection

Demographic characteristics (age, gender), clinical his-
tory, prodromal symptoms (e.g., blurred vision, sweat-
ing, nausea, exercise, micturition, defecation, and chest
pain), presenting symptoms, vital signs, physical exam-
ination findings, ECG results, imaging studies, final di-
agnosis, and disposition decisions were extracted from
electronic and paper-based medical records. ECGs were
interpreted by senior emergency medicine residents and
attending physicians for the presence of a non-sinus
rhythm, sinus bradycardia (less than 40 beats per min-
ute), bundle branch block, acute or chronic ischemia, a
sinus pause of more than three seconds, a prolonged QT
interval of more than 450 milliseconds, atrioventricular
heart block, and a pacemaker or implantable cardiovert-
er defibrillator.

For each patient, OESIL and SFSR scores were retrospec-
tively calculated. The OESIL score assigns one point each
for: age >65 years, abnormal ECG, history of cardiovas-
cular disease, and absence of prodromal symptoms. A
score =2 indicates high risk. The SFSR considers the pres-
ence of five factors: history of congestive heart failure,
abnormal ECG, hematocrit <30%, shortness of breath,
and systolic blood pressure <90 mmHg. The presence of

any one criterion classifies a patient as high risk.
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The primary outcome was all-cause mortality within one
year. Due to the retrospective nature of the study and
limitations in follow-up, other serious outcomes (e.g., ar-
rhythmia, myocardial infarction, readmission) could not
be systematically assessed. Mortality data were obtained

from the National Death Notification System.

Physician decision was defined as “high risk” if the pa-
tient was admitted and “low risk” if discharged. This
classification did not account for intermediate decisions

such as observation or specialty consultations.

Statistical Analysis

Statistical analyses were performed using the IBM
SPSS (Statistical Package for Social Sciences) statisti-
cal software version 20.0 (IBM Corporation, Armonk,
NY, USA). Normally distributed continuous variables
were described as mean and standard deviation (SD).
Non-normally distributed continuous variables were
described as median and interquartile range (IQR). Cat-
egorical variables were described as frequencies and

percentages. Differences in categorical variables were

1873 patients

(ICD-10 code as syncope)

evaluated by the x2 test. Differences in continuous vari-
ables were evaluated by Student’s t test or Mann-Whit-
ney U test. Sensitivity, specificity, positive and negative
predictive values, and likelihood ratios were calculated
for each risk assessment strategy. The agreement be-
tween risk scores and physician decisions was evalu-
ated using Cohen’s Kappa coefficient. A p-value <0.05

was considered statistically significant.

RESULTS

Between January 2013 and December 2017, a total of
268,061 patients were evaluated in the ED of our ter-
tiary care university hospital. Among them, 1,873 were
initially coded with syncope (ICD-10 code R55). After
a detailed chart review, 487 patients met the diagnos-
tic criteria for true syncope based on ESC guidelines.
Thirty of these were excluded after ED evaluation due
to alternative diagnoses (e.g., seizure [n=6], cranial hem-
orrhage [n=5], stroke [n=8], cranial mass [n=3], others
[n=8]). Ultimately, 457 patients were included in the fi-
nal analysis (Figure 1).

* 1386 patients incorrect ICD 10 diagnosis
* 30 patients excluded

o Seizure in 6

o Cranial hemorrhage in 5,

o Cerebrovascular accident in 8

o Cranial mass in 3

o Othersin 8

457 patients with syncope

|

N T

Reflex syncope

434 patients

Cardiac syncope

15 patients

Orthostatic hypotension syncope

8 patients

Figure 1: Flow chart of patients presenting to the emergency department with syncope
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Table 1. Characteristics of Patients Presenting to the Emergency Department with Syncope

All patients Cardiac syncope H(;;tt)l::r::g)cn Reflex syncope
(n =457) (n=15) syncope (n.=8) (n =434)
Age, median (IQR) 36 (24-55) 64 (38-74) 50 (36-76) 35 (24-54)
Gender, n (%) Female 234 (51) 7 (47) 3(37) 224 (52)
Prodromal symptoms, n(%)
Lightheadedness 126 (28) 4(27) 2 (25) 120 (28)
Blurred vision 109 (24) 5(33) 3(37) 101 (23)
Sweating 40 (9) 3 (20) 1(13) 36 (8)
Nausea 28 (6) 2 (13) 0(0) 26 (6)
Angina 23 (5) 1(7) 0(0) 22 (5)
Triggers, n (%)
Micturition 8(2) 0(0) 0(0) 8(2)
Defecation 6 (1) 0 (0) 0(0) 6 (1)
Exertion 6(1) 0(0) 0(0) 6 (1)
Past medical history, n (%)
Hypertension 73 (16) 5(33) 2 (25) 66 (15)
Diabetes Mellitus 32(7) 4 (27) 1(13) 27 (6)
Coronary artery disease 22 (5) 6 (40) 0 (0) 19 (4)
Pacemaker/ICD 4(1) 4 (27) 0 (0) 0 (0)
acgzre(;btmvascmar 4(M) 0(0) 0(0) 4(0.9)
Sick sinus syndrome 2(0.4) 1(7) 0(0) 0(0)
I;i::iiz (x;)i)thin 1-year 17 9 5 3
n: number; IQR: interquartile ranges; ICD: implantable cardioverter defibrillator

Of the 457 patients, 434 (95%) were diagnosed with
reflex syncope, 15 (3.3%) with cardiac syncope, and 8

symptoms were lightheadedness (27.6%), blurred vision
(23.9%), sweating (8.8%), nausea (6.1%), and chest pain

(1.8%) with orthostatic hypotension syncope. The medi-
an age was 36 years (IQR 24-55), and 234 (51.2%) were
female. A majority (387 patients; 84.7%) were younger
than 65 years. The most frequently reported prodromal
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(5%). Reported triggers included micturition (1.8%),
defecation (1.3%), and exertion (1.3%).

In terms of comorbidities, 73 (16%) had hypertension, 32
(7%) had diabetes mellitus, 25 (5.4%) had coronary artery
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disease, 4 (0.9%) had stroke, and 4 (0.9%) had pacemak-
ers/ICDs. ECGs were normal with sinus rhythm in 357
(77%) patients. The most common abnormal finding was
sinus tachycardia in 42 patients (9.2%). Other findings in-
cluded non-specific T wave changes (31; 6.4%), AV block
(3; 0.6%), right bundle branch block (RBBB) (7; 1.4%), left
bundle branch block (LBBB) (4; 0.8%), Brugada pattern
(2, 0.4%), and pacemaker /ICD rhythm (2, 0.4%).

Cranial CT imaging was performed in 161 patients
(35%), with normal results in 154 (33.7%). Consultations
were requested in 52 patients (11.4%), most commonly
from cardiology (n=34), neurology (n=7), and internal

medicine (n=3).

Among the 457 patients, 411 (89.9%) were discharged
from the ED. Within one year of follow-up, 17 deaths
were identified. One patient died during ED evaluation
with the diagnosis of non-ST Elevation myocardial in-
farction and pneumosepsis. Seven of the patients who
died had been admitted to the hospital.

According to OESIL scoring, 114 patients (25%) were cate-
gorized as high risk. Of these, only 9 (7.9%) were admitted,
while 105 were discharged. Among the high-risk OESIL
group, 16 patients (14%) died within one year. Statistical
analysis showed a significant discordance between phy-
sician decisions and OESIL classification (x3 p = 0.019),
with low concordance (Cohen’s Kappa = 0.09) (Table 2).

Based on SFSR, 139 patients (30.4%) were high risk;
12 (8.6%) of these were admitted, while 127 were dis-
charged. Fourteen (10.1%) high-risk patients per SFSR
died within one year. Again, there was a significant mis-
match between physician judgment and SFSR classifica-
tion (x? p = 0.001), with low agreement (Cohen’s Kappa
=0.12) (Table 2).

Sensitivity and specificity for identifying 1-year mortal-
ity varied by method. OESIL had the highest sensitivity
(77.8%) and the highest positive likelihood ratio (3.81),
while physician judgment had the highest specificity
(91%) but the lowest sensitivity (22.2%). These findings

are summarized in Table 3.

Table 2. Comparison of the Physician’s Decision and OESIL Risk Score or SFSR Rating in the Context of high-risk

Syncope Patients
High Risk OESIL Risk Score SFSR rating
Physician’s decision | Absentn (%*) | Presentn (%*) Absentn (%*) | Presentn (%*)
Absent 315 (91.8) 96 (84.2) p=0.019 296 (93.1) 115 (82.7) p=0.001
K=0.09 K=0.12
Present 28 (8.2) 18 (15.8) 22 (6.9) 24 (17.3)
Total 343 (100) 114 (100) 318 (100) 139 (100)

chi-square, *column percent OESIL: The Osservatorio Epidemiologico sulla Sincope nel Lazio; SFSR: The San Francisco Syncope Rule

Table 3. The Physician's Decision, Risk Stratification Tools, and their Sensitivity and Specificity in Predicting

one-year Mortality

Positive Negative
Sensitivity Specificity predictive predictive Positive LR | Negative LR
value value
SFSR rating 66.7 72.7 0.17 0.96 2.44 0.46
OESIL risk score 77.8 79.6 0.25 0.98 3.81 0.28
Physician’s decision 22.2 91 0.17 0.93 247 0.85
LR: Likelihood ratio; OESIL: The Osservatorio Epidemiologico sulla Sincope nel Lazio; SESR: The San Francisco Syncope Rule
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DISCUSSION

This study evaluated the concordance between emer-
gency physicians' discharge decisions and two estab-
lished risk classification tools, OESIL and SFSR, in a
predominantly young and low-risk population present-
ing with syncope. While similar comparisons have been
made previously, our findings highlight the challenges
and limitations of risk stratification in real-world ED
settings, especially when reflex syncope dominates the
patient profile.

Syncope can affect patients of all ages, and some hos-
pitals have syncope units with standardized admission
and discharge protocols. However, most medical centers
discharge or hospitalise syncope patients according to
the physicians' experience (4, 10). Our results confirmed
that the OESIL score had the highest sensitivity (77.8%)
for predicting 1l-year mortality. Physician judgment
demonstrated the highest specificity (91%) but low
sensitivity (22.2%), suggesting that while clinicians are
effective in identifying low-risk patients for discharge,

some high-risk individuals may be missed.

According to the classification of syncope, the most
common syncope type is the reflex syncope, which is
mostly seen in young patients (11). The second most
common type is cardiac syncope, which is a common
complaint in older adults (12). Reflex syncope usually
occurs with a typical prodrome and precipitating fac-
tors (13). It is usually triggered by prolonged standing,
pain, or emotional events such as the sight of blood, or
following injury or stress. This type of syncope is usual-
ly described in young patients who show triggers, who
have a normal examination and ECG, and who have no
family history of sudden death (14). In other words, a
characteristic medical history is sufficient for the diag-
nosis of reflex syncope in the absence of any suspect-
ed or certain heart disease (4). The ESC guideline also
emphasizes that the clinical history is the first and most
important step for evaluation of this type of patient with
syncope (14). Reflex syncope was also the most common
type of syncope in our study, and it mostly presented
with prodromal symptoms, such as lightheadedness,
blurred vision, sweating, and nausea. Of our patients,
93% were discharged according to the physician’s deci-

sion after the first evaluation in the ED.

Patients with cardiac syncope can be identified by med-
ical history, clinical examination, and ECG (15). The
mortality rate is high among patients with cardiogenic
syncope, and it is estimated to be the cause of up to 40%
of syncopal events in patients aged = 65 (6, 13). In our
study, the second most common syncope type was car-
diac syncope, and one patient died in the ED. Nine of

the patients with cardiac syncope died within one year.

In EDs with a high patient density or in which system-
atic approach algorithms cannot be established, the de-
cision for hospitalization or discharge is usually made
by the physicians based on their own experiences. This
may result in unnecessary admissions of low-risk pa-
tients and inappropriate discharge of high-risk patients.
Patients inappropriately discharged from the ED may
have adverse events or even die from issues that could
have been remedied by interventions available at the
hospital (16). Finding the underlying cause of syncope
in the ED is often difficult. This can result in unneces-
sary hospitalization, but preventing inappropriate hos-
pitalization requires the ability to identify high-risk pa-
tients with syncope who need follow-up and treatment.
Various scoring systems have been developed for this
purpose, including the OESIL risk score or SFRS rating
that we used in this study.

Quinn et al. showed that the SFSR has a sensitivity of
96% and specificity of 62% for short-term serious out-
comes (17). A systematic review by Snead concluded
that the SFSR sensitivity was 87% and its specificity was
52% for short-term serious outcomes (3). Dippaola et al.
reported a sensitivity of 88% and specificity of 59% for
the OESIL risk score (7). Another systematic review by
Serrano et al. reported a sensitivity for the OESIL risk
score of 95% and specificity of 31% (18). In our study,
sensitivity and specifity of SFSR rating were 66.7% and
72.7%, respectively, while sensitivity and specifity of
OESIL risk score 77.8% and 79.6%, respectively. In ad-
dition, the agreement between risk scores and physi-
cian decisions was poor, with Cohen’s Kappa values of
0.09 (OESIL) and 0.12 (SFSR). This discrepancy may be
attributed to several factors: first, the heavy predomi-
nance of reflex syncope in our cohort; second, the poten-
tial underperformance of existing risk scores in young
populations; and third, the absence of detailed clinical

context in the retrospective dataset.
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The study has several limitations. First, this was a sin-
gle-center, retrospective study with a small number of
adverse outcomes. Second, reliance on ICD-10 coding
at triage introduced misclassification bias, as over 75%
of initially coded syncope patients were excluded after
chart review. Thirdly, the majority of our patients were
young and had reflex syncope. The small number of pa-
tients in the other groups also made comparisons with
the literature difficult. Finally, as an outcome, we only
evaluated hospitalization and mortality, which limited

the generalizability of the study.

Despite these limitations, our findings suggest that re-
flex syncope remains the most common presentation
in young ED patients and that current risk scores may
have limited discriminatory power in such populations.
Integrating risk scores with clinician expertise may offer
a balanced approach to discharge decisions, especially
when validated in prospective settings with broader

outcome tracking.
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